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On  the  Rotatory  DUperHion  of  Qwirtz. 
By  I'KorK880R  H.  F.  Dawkh,  MA 

PipiwnU-il  l>y  Prof.  J.  C.  MtLiTiimn. 
(RcttdMay  10,  imi.) 

The  following  experiment  constitutes  u  inethoil  of  ih'tertnininR 
the  Rotatory  Disix-rsion  of  a  Mubstance,  mc\\  a>*  quartz,  which  has  a 
relatively  large  rotatory  power.  In  it  light  is  detecteil  by  photographic 
means  atitl  the  method  is,  therefore,  applicable  not  only  to  wave  lengths 
of  the  visible  si)ectrum  but  also  to  the  part.s  of  the  ultravioh>t  to  which 
one  may  have  access.  .\n  essential  part  of  the  arrangement  of  the  appara- 
tus consists  of  a  spectrograph,  so  that  the  experiment  may  seem  to  il- 
lustrate the  relative  efficiencies  of  different  tyi)es  of  apparatus  in  investi- 
gations ranging  over  a  luiuc  jmi*  of  the  light  siwctrum. 

The  method   '  m-nds  on  the  use  of  a  plate  of  the  optically  active 
substance  which    -  siiffici«Mi''    thick       rotate  the  plane  of  polarisation 
many  tunes    !    f\    The   r  itatim 
increa.seil  as  the  wave  length  det 
wave  length  Xo  (in  the  extreme  nd 
will  also  be  rotations  \  4-  IMJ,  2 

wave  lengths  \„X,,        X„  which  -. 
of  magnitude.     Hence,  if  the  pi 
analyser  and  polaiiser  and  if  the 
length  t/o  it  will  also  extinguish  tlu 
the  spectrum  of  the  analys*"!  light  th* 
of  these  colours. 

In  order  to  exhibit  the  relation  !»• 
length,  therefore,  it  will  be  necessary  to  <i 
of  the  various  wave  lengths  corespoudin. 
the  spectrum.    The  value  of  A^,  which  is  . 
number,  a  less  than  180°)  may  be  obtiiiiu 
measurement;  a  is  given  by  the  setting  of 
inferred  from  the  thickness  of  the  plate  h\ 
small  thickness.    The  values  of  the  several  \> 
once  by  the  calibration  curve  of  the  spectrosco 


lew   ^  ith  the  wave  U-ngth  and 

-ses.     If,  therefore,  for  a  certain 

-ay,)  then   is  a  rotation  A^,  there 

2        1    )        \  +  n.    ISO  for 

HI  \„  uiid  in  decrea-sing  order 

iKftance  is  placed  between 

-<'t  to  extinguish  the  wave 

lengths  X,,  X,         X„,  and  in 

il!  be  darkness  at  the  |>ositions 

■n  til.   rotation  and  the  wave 

-mine    '"'  values  of  \„,  and 

•hp  pi    ■-  of    \arkness  in 

'     i+     M)b  iba  whole 

•1M  r  -iccluirimetric 

\  b  may  be 

■•Uitt  ■!  of 

•iveu  at 


EXPEKIMENTAL. 


The  rotation  of  the  plane  of  polarisatii 
using  a  specimen  of  thickness  3 -So  cms.     Tl. 
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,4  THE  ROYAI,  SOCIETY  OF  (ANADA 

«•.....  (1)  an  onlinurv  elortric  ar..  an.l  (h)  a  I.-y.l...  iur  .lis.hur^,.  In^t w.^n 
Tu.  n » n  t..rn.inals.  'I'h..  fonaer  ,iv  •  a  v  .y  bn.ht  ...,«. nuou. 
X  ..  s,..rtru>n  a.ul  .ho  latter  i.  ri.-h  1  .  ulf  .•.oU-t  «.v>n«  a  .  .m-uI.-.I 
,.„„i„»ou.  b..rk,r„una.  whilo  tlu-  raanm...  hn.-  H^-rv.  f..r  .•..f,..vuce 

"""' Tlw  liuht  was  pilaris,..!  au.l  anl«ys<-.l  by  .....an.  of  flu..,ito  platos 

,,,„,,  uumllel  to    m..    a,u.tluM-  un.l  so  ana.,-'..!  that   the  h.ht  was 

;„;i  ,.,.,  ,,  „u.  polarising  an^l.  tan-'  X    (X     ,.  .3).      Muont. 

1.  use.1  on  ar.o,.nt  of  its  .ransparoury  to  th.   .Itrav.ol.-t.  an.l  also  on 

acrount  of  th.-  fact  that  th.MV  is  but  littU-  variatl-.n  ...  .ts  ....l.x  over  a 

,..  ,■.„,..  of  wave  lengths.     The  li.ht  was  reeeiv...!  by  a  s,H.et,„«..M.h 

la  ,he  s,H..t.u,nphoto»:raphea  with  this  arra..,e..,ent  o,  "I'lmratus. 

r,.ia.kene.l    pa.is    ..f    the    ..epUive    or    the    wh.te    pa.l    of     the 

positive  corn-spon.l  to  wave  h-n^ths  for  which  the  rotat..     ha.l  In-en  a.. 

integral  in'.nlMr  of  ti...es  1S(P.  ,    ■    .,  • 

tVure  I  shows  two  plu.to^raphs  of  the  speetru...  ma.le  m  tl,>s  «»j . 
the  one  ma.le  by  a  .pmrtx  sjKHtroscopio  system  ami  the  ot.  •  hy  a 
l-viol  Klass  systen. :  un.l  the  vah.es  for  the  rotat.on -  >r  a  <e.ies  .  avt - 
lengths  are  shown  in  the  followinc  Table:— 
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2KA0 
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27.V) 
271.i 
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Various  formula-  have  been  propo.sed  to  express  the  nn.t  _>  th 
persion  of  optically  active  substances.     Two  types  m  which  he  numbe.s 
refer  to  a  quartz  plate  of  thickness  one  mill.meter  are  as  follows.- 
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The  followinc  tiihli-  illustr^lto^<  ll>r>  viiriiition  from  the  ob^rvrtl 
values  of  tho  viilucs  .iilcu'   t(«<l  l.y  i.r-un-*  of  tlim-  foriiiuliB;- 
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180-77 

The  two  foustant  foriimlii  tlowloped  »>  l>nule  from  a.  considiTii- 
tion  of  the  action  of  free  rlcttron«  in  tlu-  <(  i:irtz  on  the  li^ht  waves 
passing  through  a  plate,  viz.: 
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seems  to  give  almost  perfect  agreement  over  the  whole  range  of  wave 
lengths.  (/, ,  is  the  wave  length  corresponding  to  the  set  of  free  electrons 
whose  periods  are  nearest  to  those  of  the  light  waves.) 
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